A number of unsaturated fatty acids and their esters induce hen erythrocytes to fuse under appropriate conditions (Ahkong et al., 1973) and promote the formation of new macromolecular assemblies when they interact with liposomes of phospholipids (Howell et al., 1973) . The present work was undertaken to see whether specific interactions between fusogenic lipids and phospholipids could also be detected in mixed monolayers at the air-water interface.
The compounds used were purified egg phosphatidylcholine prepared by the method of Perry et al. (1971) , sphingomyelin, phosphatidylserine (sodium salt) and egg phosphatidylethanolamine (grade 1, at least 99% pure, Lipid Products, Redhill, Surrey, U. K.), glycerylmono-, di-and tri-oleate, glycerylmonostearate, glycerylmonopalmitate, oleic acid, stearic acid, palmitic acid, palmitoleic acid, methyloleate, methylstearate and methylpalmitate [grade 1, at least 99% pure, Sigma (London) Chemical Co. Ltd., Kingston-upon-Thames, Surrey, U.K.), synthetic crystalline retinol (Roche Products Ltd., Welwyn Garden City, Herts., U.K.) and cholesterol (purest grade, BDH, Poole, Dorset, U.K.). All measurements were done at 23+ 1°C on a sub-phase of 0.145~-NaCI ( AnalaR, BDH) prepared in double-distilled water (final distillation over alkalineKMn04) in an all-glass apparatus. The equipment used to obtain the force-area curves was similar to that described by Bangham et al. (1964) , except that a platinized-platinum dipping wire and Teflon barriers were used and the surface pressure-area isotherms were recorded directly at a constant rate of compression (9.2cm2/min). Lipids were spread from light petroleum solutions (60-80°C) with a microsyringe. The force-area curves were reproducible with f0.02nm2 or fO.01 nmz in the low-and high-pressure regions respectively, and within f0.5 x 10-5-10-5N/cm.
When the mean molecular area-composition plots obtained were analysed it was found that the fusogenic lipids, glycerylmono-oleate, oleic acid, palmitoleic acid, methyloleate and retinol showed condensation effects (negative deviations from ideality) at 23°C on spreading at the aira.145~-NaCI interface with phosphatidylcholine, phosphatidylserine or with sphingomyelin. If the fusogenic lipids were mixed in different molar 549th MEETING, CAMBRIDGE proportions with a 1 : 1 mixture of phosphatidylcholine and cholesterol, condensation still occurred but it was in general less than with phosphatidylcholine or cholesterol alone; retinol showed a slight expansion with phosphatidylcholineholesterol (1 : 1). Glycerylmonostearate, stearic acid, palmitic acid, glycerylmonopalmitate, glyceryl diand tri-oleate, methylstearate and methylpalmitate which do not readily fuse hen erythrocytes (Ahkong et al., 1973) showed no comparable effects. These lipids mixed ideally with phosphatidylcholine, sphingomyelin or with phosphatidylcholineholesterol(1: 1); with cholesterol some condensation effects were found but these were smaller than for the fusogenic lipids. Mixed monolayers of some of the fusogenic and non-fusogenic lipids with phosphatidylcholine were also studied at 37"C, and their behaviour was found to be similar to that observed at 23°C.
All the fusogenic lipids showed condensation effects with phosphatidylserine that were similar to those observed with phosphatidylcholine, but some of the non-fusogenic lipids, namely glycerylmonopalmitate, palmiticacid and glyceryltrioleate also showed decreases in the mean molecular area in mixed films with this phospholipid; glycerylmonostearate showed a slight expansion. By contrast, except for palmitoleic which showed a slight condensation and oleic acid which showed ideal mixing, both fusogenic and nonfusogenic lipids exhibited an expansion of the mean molecular area in mixed monolayers with phosphatidylethanolamine.
In summary, lipids that are fusogenic for hen erythrocytes can be differentiated from chemically similar but non-fusogenic compounds by their behaviour in mixed monolayers with egg phosphatidylcholine, sphingomyelin and to someextent with phosphatidylserine. Fusogenic lipids exhibit condensation effects with these phospholipids. As observed in previous experiments with liposomes (Howell et al., 1973) , the fusogenic lipids appear to have little specific interaction with phosphatidylethanolamine. Possibly therefore fusion induced by surface-active lipids may be dependent on the asymmetrical distribution of phospholipids in the erythrocyte membrane (Zwaal et al., 1973) . Further investigations are, however, required to determine the extent to which the polar group of phospholipids is involved in the observed condensation effects.
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